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> h 5 9 ftfc^-f KttttQ £ l©h7>y 
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1 

«lftlsIBS*«A, Cl<OBM«Se^ittlslKa. MBA** 

h 7 > y x ^ ii* ^ > h s t- h« 

j^COfg 1 CO H ^ >f/X^ £ Z-<DJ& 1 CO h7>yX^(Otlj 

£^TU «IC0^2 CO h^>^^^<7)^— XfcSlifiy— 

*«rfat-r<5D/A«*liIB. 
[M*JB2] MESS 1 CO h^>^A*£iWEA2;«B 

7h7>yX^TM^tU JWEJB2 0) h7>^? 
MOSFETh7>yX^T*5«*Sl|Elt©D 

9»b?>zSX*&&Ztmte\h1]9tb7>i>7.9\3i* MO 
S F E T h 7 >^X^ 1 E*©D/A«* 

^<^D/A**iHiB)&^oaA«aETKiJ!isn*«EL 

?U)l\Z*> l»> b $ b ? >zSX? \Z 

Bf^©K»«flKS:SW^*U>h^^— EJg&t, BtjfBA 
h^>> ? A^co^-7;*^>^ny- h<hlWEtB;frfl( 
h 7>^x^<h(D^-x*§^«y- h £*«#ill;:»tt 

$ti^«g8^< yizmwjnffi&mi&TzmmmmmifeiEi 
>>> 7; i/>h$7-»K^nfc^t- K»«<o 

!g 1 CO h ^ > ^7,^ id COm 1 CO H^>^X^(^m^ffl 
»C*fUTI±5^fiy^^f^coy\''i'7X^-r ><h^7> b£<D 

U C (OSg 2 (O h ^>> ? A5 7 CO /v s — l^te^— h 
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>^A^^«fc^MfBttS^OTh^>^A^i:«, A-f#- 
MOS F ET h^>^X^T*^>IB*Ji4|B®CO^r 

^ELgg^j[a]gSo 

[Ii*JI6] fffifSfgl, *2(Dh^>vX*<h«iEA*l 
mb7>iS7,#&JiZfffit2mtlWb : 7>zSX2\** MO 
S FET h 7 >?Xi^ t»SB*a4E|©SiE LI 

e-^Sffi3£fiKlHlK«, Hflf2D/Aas»lHiS5(7)BMBHU* 

WE* U> h 5 ^-«ffiffl*lHltt£BttT*»#J||4e 
«ScoW«ELI|gK)lHl^„ 

[0 0 0 1] 

a, i3U>b^7-m&&mmvTAti : Ti>9)vmz*i 

C<h^T€r^t)S5t^JB*TD/A«»bTBWi«8i£S:^ 
^TSC<h^T#^bD/A«iftlEltt*ct^c:nSffl^-5 

[0 0 0 2] 

«*fiis«, ovD^u-t, pda m&^mm 

R (m , G (t») . B (*) l:SKi**§ci:*^ 

T^5. #Jx.tf, »BB¥ 1 0 - 1 1 2 3 9 mt££-C 

[0 0 0 3] m^SIS^ffl(OW«EL^^iS®cOWflSE 
40 LS*/n;i/TH *7A7^f>©S^3 9 6fi (13 
2X3) C0«^t:> (KTt?» . P-70AU6 2 

{@(otf >^}#^^co^}i^^n, #^a^<>\ 

^ ><D¥>\±zti£x±.\zmn\\'?z>mfa\z$>z>. zcd^o 

&tr >9i<ommz^K>, mz. *7A7-f>i»tttiis 

<^*7AI CH^-fA^^J^^-TR, G, B^44 
tf>(Ol3 2tr><hfeD, ^n^2 A'ifrglcfc: 
£«> "ZCDtcibti -7 A I C F^-f /^ffisrelco^ttcotf 
#Hct 0»fl[tf 6^^-r*HJS^»-5. ^CIT?, C1(0 

50 lCl#gS2 0 0 1 - 8 6 9 6 7^ r#«E L^i^tslgS^ «t 
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3 

tfCft*flH>SW«EL«7R»KJ *tBBBL/Tt^. £ 
fc, dCDffiC0Fp1^^r«*-r^S«i:LT«rB82 0 0 1 - 
4 2 8 2 7^ ff^^yi/l'ggSr/f^xyKA* 

;KDSglft(EiBSj ^^:tOTt^o 
[0 0 0 4] 0 3(t »«0*7^K7'f;^HiBT 

©SSI 1 TA» S ntf y**tl:»«t4SMES 
f££LT, ZLft&*17>7 (OP) ^Wi-^^S^lHl 

tt-e««sn**jp«is«»*isaift i 2TS2paat i ref io 

% I REF£# l/> h * 7-«aEtH*EIg» 1 

^**Ql~Qm*WT**U>hS^--[Hlttl 3 at, 
Sl-SBA^aSX^f vT^Uyt? S BtStLTti 

W*S^Xl~Xm£^LTffl^£n& 0 ft*, GA1- 20 
GAmlt A-f yf^Dy? S B^ftA-f y^Sl—Sni 
©O N/O F F tMMt«mmTft«. 
«flE«£0K 1 1 <Z)D/Aa«0tttt. CPU, MPU 

[ 0 0 0 5] S&fc, A-*f *;f^D«; £ S BCDfSBiC 
H> £>**j£t;:A*« h7>5?X^ft«W\ ffi*«h^ 

^0SSS:ia^T, GAl-GAmlCJfcDTilODlHjS&SrA'f 30 

fete* H9E<^*U>h$^-«flKU*iattl 3 att, # 

-WK7<m &$t>tt:2qMKSK&k{& (kfc*2«± 

>^A*£E#rr*££k:fc:£. 5feOl#i2 0 0 1 -8 
6 9 6 7^^^^A5<>C0ffi«t!K»j|Hl8Stt^cD<J:o>i 

2001-86967 , fcSHttfcH 

T, 2 001-8696 m<D^o\zn? UJUmm 

l/> h ' H7-f yg!t Lfcl^tH G 

Al—GAmlC«fc*»If»€:13-r^, Z<D K7<^S©»fc 

tf >»fcfcD/A«*ig8&*RttT. ^^Affiijoe>*f 

* «bf D/A*«LT 1 >#CO|gi/jit»it£ 50 



&BH 2003-234655 
4 

[0 0 0 6] 

[»«*#*L«t5i:nW8] B4lt ^D/A$ 
ilHIKl 4 CO— #JT&£o DO— Dn-lrt^^jHtcPA 

£o -t IT, !H3CD&K^-rA*Oh^>>?X^Ql — Qm 
(Dffi^Sr^no K^-f^atTS. ^OF7-f^n 

-tn© i e>tt<Dmm®&£ffimki'Tfenmm 1 4 a 
tLx^tt, c©D/A8tftm!si4n zofenm 

M 1 4 a^£(D^0?E I £zi ^ Elegit -S^-f:*-— 

7h7>yX^Qb-Qn-l, h 5 >>>A * Qb 

— Qn-10DX^ y?t*f7> K GNDH{:X-f ^^IhIS& 
t l/Ttt«Sh&Nf t S F E T h 7 >y^^ 

Trb-Trn-l^ig^^nTl^o fit, h^>;xA* 
Trb-Tm-l^)y- b rt^n^n D 0- D n-l(E>& A 

a, f n-enwD i/^^^m**? 1 4 bicftusn, 

7>y^^^Xl, X2, X3, — X n <7)<g$fcCDX5 y 
^littJttoTt^o &43* AAflh7>yX^Qa- 
«)X$y^By7>HGNDi:8«3nT^. ZOJ: 
5fcD/A&»l§Ml 4Kli&oTkL tti 

-^^^-xi^»eat^A*fflN^>>?x^Q 

[0 0 0 7] CO<t-5«:HiHS:»ft-r«)fc«)^H5(D<t 
Sfttf-f ;UV >I^U> h ^ ^-SrflH^D/A^&lHl 
K**D/A*SHhIBS1 4tLT*iJfflSns. B5I1 * 

ofc0DT&£ o ^cDfc&Knpn^A'-f # — h^>> ? A 
^Qq^tB^fiiJ h7>y^^Qb(DD ^ <h tB $Si^ 1 
4btO)Wl:S»6nT^5. ^-LT. h^>>>A^Q 
q©i$^^th7>^^^Qb©3 U^^ t7^«3ttS 
n, f0x$ y^ffltf U> b $ "y — 0)^m<D^<— A^-f 
>l:»«$nt^$. f^^-XH h^>>>A^Qa 
W^^^SES^^tl, ^-^K«iB8(E«I&IhIB 1 4c 

^^t*i:8otfc, D0~Dn-'l^ ,, 0 0 

0---0" (Oitt^oTt), HJ^MI^l 4a^6h7> 
f/A^QqCOZl U^7^-X^^^, N^>> ? 7,^QaCr)^ 

^»n5. d » U — ^ «8R«. h7>^X^Qa©^- 



5 

AmmntfLvuzfriz, m^T&^oizmjit&i" 1 4b^ 

«S»£^> KGND^flSn. -t(0tt«HItt»Sn Al:t) 

®lT £ C <h *><T # fr-DM ^«ST D/ A L TlSSl^ 

ffl ^ £ E L IBS)© & £ g{£ iT 3 Z, £ Iz & Z> o 
[0 0 0 8] 

^(RiJ h^>^X3>(7)^-X&£^tey-- KttB^WJh^ 

>>*x^ £GD^-x&£^tey- f^a^a^jg^n 
tz&m?^ >\zmmnmzmz?%mwimwimf>®v&t 

v > h ^ ^-tg^^n^^w )*mwt(Dm i ^ h 

HJ t> ffl ^J9f S (7) ; w 7 X 5 -f > <h ^ > K £ <D RQ 

&\\z$£mmm2ntzm2<D h7>y^t^L 

[0 0 0 9] 

mm?< >\znffi&fci&-?z>&oizi,T^z><Dx. 

[0 0 10] 

^D^HT»5. tt*5, ^3, 0 4 <h|il| — <&«J5fcSI* 

KlHlS&CO^^A K^-f A'TfcoT, 2H -tOD/A* 
»©?S, 3 tt, ^<7)# W > h * ^-«»Etti*>leIft-C* 
£ 0 D/A^&|p]gg2te, H4(OD/AS!«lHlK 1 4fC 
MLTl^^\ h 7>y7^Qql»^nT^-5o 
ffl^fW h 7 >>***Qb<0:3 VZZte. H4i:FI«lCtU 
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S. C©^-7 k !Bi!i«flE««l3K4tt, h^>v?X*Q 

h 7>yX^Qr<h 4 :n©i»l:»tt^nfcNf 
V^J^(OMOSFETh7>yX^Trr, f UT, A 
5 h ^>;xX:*Qrtf)TSET^> HGNDd:0 
r«1^^^6n^:t£triRri: NffWSWMO S F ET 

4, B5tl^lT^ft^ h ^ >^X^QaCOTgt 

MO S F ET h7>iS7>i?TriL<Dm&m$&1)mmzm'f 

bntt^o cin^Tflt^Ktt^nsa^jiHisstt, d/ 

h^>^X^Trra(D^-h-^, tn^ftajS 5 -f > + 
VDDIC^JyT'SnTt^, C<LX\ 2att, D/A 
7 ^^[HlgS2<Z)A^vS^T^D, H30«K7^;t©h7 

Trr©y-hH h^>vX^QaOT)n U22\Z&1gt2 
fU V-Xrfb7>i/X$Qr(DZll'2?lZ&m2tl, 

^^c, h7>yX^Qr<DX^7?l^7>HGN 

^ Qb—Qn-1CD^— XiKtftSfiE^ h 7>yX^Trr^^ 
l/Til7-f> + VDD^eM5n§o ^:4d, >fy 
5^ X^TrrO HH >IA, «ig^ -f > + < , m 

]|©;H7^7<>H8«snT^TfeckK -eco^S 

h7>yX^Qaft ^-f*-K»3HS^ 

loon] sec, uutu m*» : ?2b*^ 

>>?X3 7 QaCO^ — X^^OO^^nTC^CO-e, D/A 
^LT^^^ttT^oTt), T^tD^, D0-Dn-1 
^" 0 0 0 -0" <D£g\Z>b. KAaf 2b^b©U- 
^ ^SaE«^<fcC^o ClW<h^<OSKi!i«8fE«. MOSFE 
Th7>y7^Trr^^tTh7>y7^Qa, Qr<7)^ 
-Xlc8S"riK»j*8Si: h7>y7^QrC03l/^^-x 
^ v *N\\zffitlZ>n%LZzmzUZ>c h^>^X^Qr<h 
h^>^X^Trrt^e»^:^^-X!KWi*ffi«^lH]ffi4 
tt, ^-XS^iSibcDfei6(D®cJfi$:M$gr^[EiKT$) 
^> 0 ^<D|eIS8^e»«ite^ns«att, ii(DMOSFE 
T h ^ >>?X^Trr<7) H H >-y-XB©i(fitt*t 

h^>vX^Qai h7>xX^Qr(0x> ^^ffiWJtS 
5^ io : litnii bzryiSxZQKDihftmmtis 
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X. m^i\i. 9 0 0 nA«tT£, V? >i>7s& QtM\z 
9 0nAltC(i:l:^§, d CD£ 5 &0ttfc;fe^T, U 

8K^»Wr*ttlAffl(Z)*EEtt, 1 5 V75S2 0 V(DiE 
> + Vccfc:Sfc*©T, U-^iai:*tt§iB 

l:MOSFETh7>y^^SKini^(DT, y— h 

i^tSui^TtSo &*3, JKStRb— Rn-ltt, ttl* 
fit h ^>:/X^Qb~Qn-lGDXA y9k. b?>i?X?T 
rb-Trn-lco K V<i > tflDIWfcJf ASnfcX^ yft&tfi 
x$>z> 0 iittfcj; OV-X- FH >IHC!>W***to 

[0 0 1 2] *U>hS7-«[«EUi*|Hl»3tt, H5< 
l/> h ^ ^ — talgg 3 a U>h S 5-0 

B3bt*6&S. ^l/>h^7-[H]K3aH t?-# 

n?n<OX5 ^^ffl^Pft^MO SFETh7>y 
X3?Trs, Nft*MOSFETh7>vX^Trt$ 
^LTSi*g^l/> h^5-iaB3 bCDA**^3 c 

fflJh7>y^^Qt(7)Jl/^^H ^7>HGND{:S 

^^ffifflittel : xT&^o :^T, D/A£»|e1I» 
2 com^ffi^t^ I a£-T*£, ^ni:»LTAA»f3c 

[0 0 1 3] *> U> bi=5-[e]&S3 ate, h7/y7^ 

Tri^oNiri^t^i:^ (i + x) is&mmnm 

x^Trt^, K»«IIWa)— je«inn*:»3> ha-;Mf*f 

C0NT*S»TON^&*. CtlfcJ: Office* U-> 

5 -ESS 3 bCDA^ffll h5>^X*Qxj&<^-X«atij& 

0 h^>> f X^Trt^ONUfcfc!-^liBWiB#©— SfflPfl 
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\z\$ (i + x) t a<Dmifo&mnz>o *v>'&\zm'%mm 

ttl^^n^o fc*3* U> b^ ^-(hISS3 b<D b 

5>vX^Qx<!: h7>yX^Qy0)x^ y^ffiWJttt 

i :nt*o, z.nt> h^>> ? 7;^<7)x^ y^tt, aa§ 

1 5 V7}S+ 2 0 VM^lil7^ > + VccKigjggS 
( 1 + x) I a(7)£g«jm»t£8tLTtf > 9 £ K » "T <5 P 

tr-^«»T«j«s*«snT«»EBi6sns. £zl*> 

£iWf2Lfc£5i;:D/A^&[e]&g 2 tffl*S*l/>h5 
5-0&S3 b t^M^KttSC^^ckOtHlfa^oDKW 

ttft'H 3 SPlE^t[HlS8 1 1 »c»W&n-5* 

B3 \z^%i£x\z¥~?nffim^tf&&<DXT-i;&m 

T*ft?ft<D7>T-i>lzmtlZ>ZizlZ&2>o ^(Dtz&lZ 
&7,7—zS*mf&TZ> h7>yX^te-^iS»©t 

[0 0 141B2H ft!i^*M0iJTfeoT, A^^>?^ 
JW££Do-D4GD 5 hchLTl 6fS*TCO«8(ESr» 
30 &~r2>m-C&Z>o \tit)mh7>zSX*\*. Qb-Qf-CS> 
0, X^7f@8(!:l/T(Dh7>yX^lt Trb-Trf 
Tfe^> e ^45, Hj^«h7>yX^Qb-Qf(7)x$7^ 
£ h^.>vX^Trb-Trfc7) KU-f >d:^^l:)fA$n 
fcH 1 K^-rffifitRb-Rfte, fiSLT$)^ little, 
h^>> ? A^Qa, QrOTSftcDffitriRa, Rrfc^lDSbT 
fe^o dO^jffiffiJTtt, D/A^«liJg&2<D, X8, x 
1 6 <Di£&<Dtfi&W(D¥y M:*ft-6* 1/ > h ^ ^ — (7) 

^ -T^)lHlSS<hU^:D/A^m[H]g&2 OTfc^p T^Jbfe, 

fcm^aa^ 2ba>e>3i€r&tr. i 6<gc7)Wfts<7)^i/> 

tten, 1 6f&coaffi<a 1 6 i &mji$$? 2b^ 
x^Qecon i^^^^n ispffimmzn, x ^ > ^ ^ 

50 a**!^ 2bt»ttStifcA»« h^>^X^Qgt. a 
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tel : lT'^oT, h^>> ? X^QgH, h^>^X* 
Qa, Qb^PJft^x^^^ra^oTl^o Lfc^o 
X, # U> h ^ ^-HISS 5 tt, h7>v ? X^Qa(C*fL 
XX 8 (Dfe&<DJl3iy$mm$:t$-Dm 1 (Dii^CDX 8 

#2<g£X 4<Dfe&<D h7>iS7>* lfiTaptJ. ^^33 

[0 0 15] CuTS h7>^#i:»ns«» 

ff2/*£n*: 1 ISO h7>yX^C^Tl5 ^y^®*Jt 

0, H KOSIJfiflSI-Ctt, X 8 <Z>{g»<&»&, xicoh^ a? 
h7>^^C!>R««2fl^ft<T»b. 16«OKrttl 

ih7>yX^Qi^b^^o h^>> ? X^Qi 
£ b^^X^Qj £CDX^^®f8J£te 1 : 3T$o 
X, £o i^tlT 1 6 I (DtS^ffi^igf 2b^^y 
>^n:t^ f T^§o CCD^Ute, xi(Dh7/y 
A;?^8ffl£fcD, xiOb7>^WS:161ffl^ 
110X16 <£>{ggfc<7)m*J h 5>^X^<£^0¥#£: 30 

[0 0 16] EU:jK9ILT*&**» *««Ttt, A^ffl 

t^JKDMOSFET h 5 >^X^ Trttfr 
^K»««£«*&0»4«:ia!^XV^^ h7>^^T 

X^DXA^mLX^^^ch^OSgKiSat^^^X^, 

B 5 'J~i7«Si i 0 <TS C t^T* 40 

£o £tz. *ffiM0npnIh7>^^H pnph 
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^>^X^lr. pnp!h7>yX^H npnb^> 

ttSJIihfcfeS. 2btc* *tt«y<DD/A*«llHlBStt % 
A-f ^ h7>yX^^±*tttMlTt^^ 
MOSFET b?>^*:5'££#£UX«j£LX i b«fc^ 

[0 0 17] 

[»9!<D»*] ^±ittBJLX^/cct-9tr, £a>»91£« 

*»^«*&^nx^-X**tty- K^iB»«»€rft|& 
f*Bil!i«««ieilllSftK», ^<OEM«SKiKfgglRS^ 
bD/A^»CD*U> h 5 

b<OflS«^-Y >JC«8K*«>S"r*«fc3^bXV^(OT. 

*B^i«^D/A&»iS8S;fc«fctf;in*ffiv> 

[H®<7)fSWc£^] 

[mi] 01(4, ci<D^B^(o^r«iELiig»jiHiK^igfflL 

fc-*MO*7AH7<n*^(!:ny'P-^BT 

[B2] H2lt «0*1«!©*7A H5-f /tft + ifct 

[03] i3H ffi*©*7AP7>fn©-«©|li9SB 

[04] B4H ^*COW«EL!|BK®SScDD/'A^te 

[0 5] B5I1 ft*0*«EL£g»j0K<£D/A^m 
|H]B8<£>ffcGD— 0!l£>iftW0T&£. 
[*J^tf>Ift9i] 

1 H^-f A\ 2, 1 4-D/ASEtftlHlK, 2a 

-A**^ 2b-Ha*« : F, 3, 13-*k>h>7 
-«»Etb*[IIi»* 3 a - F^-f rf&* U> h ^ ^— ChJ 
3b-tb*a*U>h^7-|HlS8. 4, 1 lc-^- 
XBUttSEtttelslB. 5, 6, 7, 8-*U>N*5- 
IhISS, 9-tf>, 10-*7A7^>i»BliH», Q 
1-Qra, Qa-Qn-l-h7>yX^o 
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14a 



+VDD 



<D/AtiB»> 



IrzL 



HE 



; 

Trr 



Qb 



Qc 



Ra 



Qa 



Rr 



HEME 



U1 
Rb£ Rc 
Do, Jf Di 



Qd 



H 

Tib 



HE HE H 



Tn» 



Trf 




x2 *^x4 '^xS ^>xn 
D2,_J D3.J Dh-a 



HE 

Tm-1 



[0 2] 



14a 



2a 



-O+Vdd 



Qr 



ZO 



Nx1 ^ 



21 



Qc 



2b 



41 



Qd 



|8I 1 161 

erf 



I* 

Qe 



HEHL 

TrJ Trrm 



Do 



Di 



x2 



Oz 



x4 



Da 



x4 



HE HE HE HE 



Of 7 
x4 



Trr: 



Trd 



D4 

H6 

Trf 



GND^ 



[04] 



H 14a 

3r 



14 



s 



Qb JQc 4 JOd JQh-1 



14b 



1x1 "1x2 1x4 'Txn 
jgTrb J^ TrC rj^ Trd ||^ Trn ~ 1 



DO Di D2 Dn-1 



GND 



1 
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GAi~GAm 




GND 



[85] 



14 



t-i 14a 

if 



Qa 



14b 

4 



1x1 



Qc 




Qd 




Qn-l 


x2 


—K 


x4 


xn 


Trc 


HE 
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HE 


Tm-1 



6 6 6 
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